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Applying ensemble kalman filter to transonic flow through two-dimensional turbine cascade
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Data assimilation techniques have been well developed in earth science field like oceanography and meteorology. In
recent years, many researchers have been trying to apply the assimilation techniques to the numerical simulation
methods in the other science filed. This study focuses on the effects of the flow conditions such as Mach number in
applying the data assimilation techniques to the calculations of two-dimensional turbine cascade flows. In this study,
Ensemble Kalman Filter (Enkf) has been combined with a finite volume CFD method based on an Unsteady Reynolds
Averaged Navier-Stokes equation (URANS). We have estimated the parameters of the turbulence model with the Enkf
combined with URANS, and evaluated the accuracy of the assimilation results and the convergence time of the

assimilation.
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Fig. 1 T106 turbine blade
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Fig. 2 Turbulent viscosity distribution
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Fig. 4 Time variation of assimilation results
(Ensemble mean of k-w 2 turbulence model parameters)
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Tabk 1 Assimilation results of k-w 2 turbulence model parameters

Wilcox | Rg Rk Rw B o ao* ao
definition] 8.00 | 6.00 | 270 |0.0750 | 0.500 | 0.0250 | 0.100

11| 802 | 602 | 271 | 00752 | 0501 | 0.0251| 0.100
Ps* 15| 808 | 606 | 273 |0.0757 | 0505 | 0.0252 | 0.101

20 Simulation diverged.

Table 2 Number of Ensemble member
vs. mean of random number by Box-Muller method

Number of Ensemble member Mea_n of random number
normalized by maximum value
100 0.01
500 0.005
1000 0.0006
5000 0.0004
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